The Holocene saline water inflow changes into the Baltic Sea (INFLOW) was one of the BONUS Research Programme projects (2009)(2010)(2011) that generate new knowledge in support of decision-making in the Baltic Sea region. The INFLOW project integrated sediment multi-proxy studies and modelling aiming to reconstruct past changes in the Baltic Sea ecosystem; to identify the forcing mechanisms of those environmental changes; and to provide scenarios of the impact of climate change on the Baltic Sea ecosystem at the end of the 21 st century. The main efforts have been directed towards studies of the saline water inflow strength, salinity, temperature, redox, and benthic fauna activity over the past 6000 years, concentrating on the time period that covers two natural climate extremes, the Little Ice Age and Medieval Climate Anomaly.
INTRODUCTION
Growing population and increased activities in marine and coastal areas have threatened the marine environment worldwide. This deteriorating is valid also for the Baltic Sea. The environmental problems of the Baltic Sea include e.g. eutrophication, seafloor hypoxia and increased chemical pollution. Considerable efforts to save and restore the condition of the Baltic Sea have been made during the past decades, but there is still work to do to ensure the health of the Sea in future. In particular, it has been hypothesized that ongoing global warming and consequent climate changes may amplify the existing environmental problems that the Baltic Sea suffers from.
To be able to provide more plausible scenario simulations of the future Baltic Sea, it is essential to improve understanding of the natural variability of the Baltic Sea ecosystem and its response to climate and human induced forcing. (Fig. 2) . Nearly hundred sediment cores (including gravity cores, piston cores and different types of surface sediment cores) were recovered during the expeditions from numerous carefully selected sites .
INFLOW has studied ongoing and past changes in both surface (e.g. temperature and salinity) and deep water (e.g. oxygen and salinity) conditions and their timing. Sediment proxy studies included methods like TEX 86 (a biomarker) for sea surface temperature , strontium isotopes ( 87 Sr/ 86 Sr) of bivalve shell carbonate and diatoms for salinity, and sediment fabric/trace fossils for benthic fauna activity reconstructions (Virtasalo et al. 2011a (Virtasalo et al. , 2011b tural variability, higher than expected, at millennial to multi-decadal timescale which will have some impact on the future Baltic Sea.
New methods used in the project included also detailed sedimentological and ichnological analyses of sediment X-radiographs. Those were used, for the first time in the Baltic Sea, for reconstructing basinscale changes in the distribution and functional complexity of macrozoobenthic communities in response to salinity and oxygenation variability during the past several millennia (Virtasalo et al. 2011a (Virtasalo et al. , 2011b . Fe and S isotope microanalyses of pyrite-filled wormburrows provided significant new insight into the relative importance of bacterial sulfate reduction and microbial iron reduction in organic-C mineralization during progressive burial (Virtasalo et al. 2010 .
Modelling and sediment proxy results suggest that under future IPCC scenario of a global warming there is likely no improvement of bottom water conditions (Meier et al. 2011) . Thus, the already taken measures towards a better Baltic Sea are insufficient to guarantee a healthier future for the Baltic Sea. Therefore nutrient loads, among other, need to be reduced in the future too in order to minimize the effect of sea surface temperature changes.
CONCLUSIONS
The INFLOW project has used integrated sediment and modelling studies to deepening scientific knowledge and understanding about the factors affecting the long-term changes in marine environment and of possible future changes of the Baltic Sea. That information will provide basis for improved management, implementation of policy strategies (e.g. the European Marine Strategy Directive) in the Baltic Sea environmental issues and adaptation to future climate change.
Summing up the climate change (IPCC scenarios of global warming), increasing human activities and human induced loading, the already taken measures are not sufficient. Further actions are needed including substantial nutrient load reductions also in the future in order to minimize the effect of sea surface temperature changes.
Despite the new findings of the INFLOW project, several research topics need to be studied in future. Those include 14 C dating of the Baltic Sea sediments due to radiocarbon reservoir effect. Also fine grain OSL dating method needs to be further improved. One of findings of the INFLOW project was that saline water inflows enhanced during climatic transitions. That might be linked to a change in the prevailing atmospheric North Atlantic Oscillation (NAO) system from a stable NAO +/-towards more unstable conditions, but that need to be studied further also.
Precipitation changes over the past thousand years, and it effects on the Baltic Sea ecosystem remains still 
KEY RESULTS AND DISCUSSION
Besides the improved geochronology, multi-proxy dating methods used in the INFLOW project allowed the inference of radiocarbon reservoir ages (delta R) . OSL dating was also tested during the INFLOW project. Results indicated complete bleaching and a great promise for this dating technique for marine fine grained sediments.
The new results of natural past changes in the Baltic Sea ecosystem, received in the INFLOW project, provide a discouraging forecast for the future of the sea. Integrated modelling and sediment proxy studies reveal increased sea surface temperatures and extended seafloor anoxia (in deep basins) also during earlier natural warm climate phases such as the Medieval Climate Anomaly. Sea surface temperature (SST) reconstructions, based on sediment proxy studies (TEX 86 method), indicate 2-3 °C variability, between the Medieval Climate Anomaly, the Little Ice Age and the Modern Warm Period . The INFLOW project has shown that there is strong na-unsolved. Future scenarios on the effects of climate change to the Baltic Sea ecosystem and biodiversity are difficult to produce due to complicated "cause-effect" relationships, and further studies are needed also in this topic. The INFLOW project ended in 2011, but there is still a lot of research going on with the INFLOW data, and results and publications to come in the near future.
